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Abstract

Social rejection has been shown to be deleterious to emotional state, working
memory capacity, and attentional function. The present experiment investigated the
impact of mindfulness training on the emotional experience, working memory capacity,
and attention following social rejection among 70 adolescents at a Westchester, NY
high school. Students were randomized to complete either a brief mindfulness induction
task, or a control task before undergoing Cyberball-based social exclusion. Compared
to the control group, the mindfulness group reported lower distress following exclusion
(p = 0.02) and showed better attentional alerting and overall attention performance
accuracy. The groups did not differ on working memory capacity after social rejection.
These findings suggest that mindfulness can significantly lessen the detrimental impact
of social rejection on emotional states and cognitive performance. Research on

mindfulness training programs for adolescents may help to extend these findings.
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1.0 Review of Literature

Humans seek to be accepted by others, and indeed the need to belong is a basic
human motivation. While social acceptance is a sometimes difficult goal, it brings with it
many benefits, as positive interpersonal relationships are essential to positive self-
esteem, mental health, and even physical health. Social rejection, on the other hand,
defined as purposeful exclusion from an interpersonal relationship or social interaction,
has been associated with a range of negative psychological consequences. A quality of
attention termed mindfulness — a receptive attention to present events and experiences
— has been associated with adaptive responses to various forms of social threat, and
the present research investigated whether mindfulness would help to inoculate
adolescents against detrimental emotional and cognitive effects of social rejection.
1.1 Detrimental Effects of Social Rejection

All humans have an innate desire to belong and try hard to avoid social exclusion
(Deci and Ryan, 1991). Indeed, any perception of social rejection can create
psychological distress (Leary, 2004). Social rejection can also lead to emotional and
physical health problems, can negatively impact self-esteem and mood (Twenge et al.,
2007), and can lead to a greater chance of developing a psychiatric disorder in early
adulthood (Vanderbilt and Augustyn, 2010). Rejected people are also less likely to
adaptively self-regulate in the service of important life goals, perhaps in part because
social exclusion results in greater recall of rejection-relevant social events, which can
lead to a focus on social goals to the neglect of other important goals (Brewer, Gardner
& Picket, 2000). Social rejection can also create a number of cognitive deficits, including

impaired logical reasoning (Baumeister, Twenge & Nuss, 2002), distorted time
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perception, lethargic passivity, and avoidance of self-awareness (Twenge, Catanese &
Baumeister, 2003). Many of these deficits — in social behavior, social regulation, and
basic cognitive functioning are associated with deficits in working memory.

Social rejection is also problematic for academic performance. Hazler, Hoover,
and Oliver (1992) reported that 90% of students who were rejected through bullying
showed a drop in school grades. Similarly, victims of bullying were found to have lower
grades than peers (Olweus, 1978). Rejected individuals can show antisocial behavior,
which can lead to spending less time on tasks, less homework completion, less class
attendance, and less overall focus on academics. This may be a result of either self-
defeating behavior caused by social rejection or greater focus on goals of social
success. (Twenge et al., 2007) While research indicates that social rejection can be
detrimental, research also shows that cultivating forms of self-awareness such as
mindfulness may help eliminate the effects of social rejection.

1.2 Mindful Responses to Social Threat

Mindfulness, a receptive attention to present events and experiences, has been
associated with a variety of benefits, including improved attention and other cognitive
functions, enhanced mood and self-esteem, and improved physiological functioning
(see Brown, Ryan & Creswell, 2007). Increasingly popular in adults, training in
mindfulness has recently been applied to adolescent and child populations. Mindfulness
interventions have been found effective in improving mood, attention, set shifting,
emotional regulation, and acceptance of experience in adults and children with attention
deficit disorder (Zywolska et al, 2007). In another study, mindfulness was found to

improve well-being, calmness, relaxation, self-awareness, sleep habits, and
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interconnection with nature in middle schools students (Wall, 2005). Napoli, Krech and
Holley (2005) found an improvement in different aspects of attention in elementary
school students in a 24-week mindfulness awareness program. Finally, Beachumin
(2008) found that mindfulness training improved social skills, anxiety, and academic
performance.

Importantly for the present study, mindfulness has been shown to promote more
adaptive responses to forms of social distress. As a form of receptive attention,
mindfulness may lead to desensitization and a reduction of emotional reactivity, greater
adaptive reasoning, and improved mood. In a study of relationship conflicts, members of
romantic couples with greater mindfulness were found to show less hostility and anxiety
after a conflict discussion (Barnes et al. 2007). Most relevantly, dispositional
mindfulness has also been shown to predict lower distress after social rejection in adults
(Creswell, Eisenberger & Lieberman, 2006). This relation has not been examined in
(Creswell, Eisenberger & Lieberman, 2006). This relation has not been examined in
adolescents or children and no research has experimentally examined whether
mindfulness can ameliorate the effects of social rejection on cognitive and emotional
outcomes.

1.3 The Present Research

The present study examined whether mindfulness would alter the emotional and
cognitive outcomes of social rejection in a high school population. Specifically, this used
an experimental design to test the effect of a brief mindfulness induction (versus a
control task) in ameliorating the impact of social rejection on social distress, working

memory, and attentional functioning. Studies of social rejection often use a ball-throwing
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paradigm called Cyberball, which effectively emulates social rejection by purposely
excluding the research participant from the game. It has been shown to evoke
depressed mood, weaken self-esteem, and increase feelings of lack of control (Boyes &
French, 2009). We hypothesized that a pre-rejection induction of mindfulness would
dampen the distress associated with social rejection, relative to a pre-rejection control
task. We also hypothesized that the mindfulness induction will lessen the effects of
social rejection on working memory capacity and on attentional performance, relative to
a neutral, control task.
2.0 Method
2.1 Participants

Participants were recruited from Briarcliff Manor High School during the spring
2011 academic term. Adolescents between the ages of 13-19 years were eligible to
participate. No exclusion criteria other than age were set. Participants were recruited via
Facebook or email. Of the 70 participants who completed the study, 53% were female
and 47% were male. The mean age was 16.53 years and most (73%) were Caucasian;
the rest were Asian Indian (14.5%), Chinese (4.8%), African American (3.2%), Hispanic
or Latino(a) (3.2%), and Japanese (1.6%). Students under 18 years interested in
participating were provided a consent form to be signed by a parent before participation
was allowed. All participants were asked to refrain from discussing conditions of the
study once completed. Anonymity was maintained through a numbering system. All

work was conducted with Briarcliff Manor IRB approval.
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2.2 Study Design and Procedures

Participants were informed that the purpose of the study was to examine
psychological influences on academic performance and memory. Using a randomized
controlled trial design, students first completed trait measures of mindfulness and other
constructs (see Measures section below) and then were randomly selected to
participate in either a mindful induction condition or a control condition. Completion of
the study session took approximately 1 hour, done one at a time, and a movie ticket
was given as compensation for participation.

The study was conducted in a quiet, secluded room in Briarcliff High School so
participants would have no distractions. Participants were first given instructions on the
length and components of the study. They then completed a short battery of measures
(see Measures section below). Students were then randomized (using randomizing
software) to either the mindfulness induction condition or the control condition.

Students in the mindfulness induction condition listened through headphones to
guided instructions, of approximately ten minutes duration, that guided the listener to
attend to their cognitive, emotional, and somatic experience in an open, receptive
manner. Students in the control condition completed a neutral word search puzzle for
the length of time as those in the mindfulness condition. Once finished, participants in
both groups played the Cyberball game, which was composed of 30 trials of inclusion in
the ball-tossing game with two other players (actually computer simulations), followed
by 30 trials of exclusion from the game. Directly after this social exclusion task,
participants completed the Need Stress Scale (NTS) to assess levels of distress

associated with the experience of social rejection.
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Participants then completed two computer-based tasks, namely the Operation
Span Task (OSPAN; Turner & Engle, 1989) to measure working memory capacity, and
the Attention Network Test (ANT; Fan & Posner, 2002). The OSPAN asks patrticipants
to solve a series of math equations, while remembering a group of letters. Participants
solve one math problem, and are then asked to remember a letter. This set occurs two
to five times; at the end of the set, participants are required to recall all six letters. 85%
accuracy on math is required to make sure participants both remember the letter and try
on the math operations. Scoring is based on math accuracy and letter recall. ANT
measures the 3 subsystems of attention specified by Fan and Posner (2002): alerting,
orienting, and conflict monitoring. We also examined effects on overall ANT task
accuracy. The order of these two tasks was counterbalanced to control for potential
carry-over effects. Finally, participants completed a manipulation check to determine
ability to focus on the word search puzzle or mindfulness instructions and to gauge
awareness of the study hypotheses or suspicion about the study procedures (hone were
aware of the hypotheses or were suspicious).
2.3 Measures

Mindful Attention Awareness Scale (MAAS; Brown & Ryan, 2003). This 15-item
scale measured dispositional mindfulness on a 6-point scale, with higher scores
indicating greater dispositional mindfulness. An example item is, “I find it difficult to stay
focused on what’'s happening in the present.”

Self-Consciousness Scale (SCS; Fenigstein, Scheier, & Buss, 1975). This 23-
item gquestionnaire measured private and public self-consciousness on a 4-point scale.

In this study, primary interest was in the public self-consciousness subscale. An



Khanna 9

example item assessing public self-consciousness is, “I'm always trying to figure myself
out.”

NEO-Five Factor Inventory (NEO-FFI; McCrae & Costa, 2003). This 60-item
guestionnaire measured the five personality dimensions on the 5-point Likert scale. In
the present study only two personality dimensions were assessed: the 12-item
neuroticism and extroversion subscales. An example item assessing neuroticism is, “I
often feel tense and jittery.” An example item assessing extroversion is, “| really enjoy
talking to people.”

Need Stress Scale (NTS; Williams et al., 2000, 2002). This 12-item
guestionnaire, completed after the Cyberball game, assessed the extent of distress
related to the social rejection experience on a 5-point Likert scale. An example item is, |
felt meaningless.” In this study, three filler questions were added to lessen suspicion of
the purpose of the questionnaire (these questions were excluded from scoring). Higher
scores indicate less rejection-related distress.

2.4 Statistical Analyses

Primary interest was in the effect of experimental condition on the three classes
of outcomes (social rejection-related distress, attention, and working memory). A least
squares general linear model (GLM) approach was used for all analyses. All continuous

variables were checked for normality, and all continuous predictor variables were

centered before GLM analyses (Aiken & West, 1991).
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3.0 Results

Preliminary analyses found that student gender was unrelated to any of the
outcomes (all ps > .08), so was not further considered. In the models reported below,
the relation of age to the outcomes is reported where significant. Table 1 displays the

outcome descriptive statistics by experimental condition.

Table 1- Psychological characteristics of control group

Control

Variable N Mean Std Dev Min Max
NTS 37 3.7 0.5 2.5 5.0
TLC 37 57.8 13.2 24.0 73.0
TNSC 37 9.4 2.9 3.0 14.0
AS 37 41.9 151 11.0 68.0
AE 26 29.8 27.9 -15.0 115.0
OE 29 33.2 32.9 -42.0 86.0
CE 27 118.6 525 -13.0 250.0
MA 29 86.1 20.1 25.0 99.0

3.1 Effect of Mindfulness on Perception of Social Rejection

A general linear model tested the effect of induced mindfulness (vs. a control
task) on NTS social rejection while controlling for the potential predictive roles of NEO-
FFI neuroticism and extroversion, and SCS public self-consciousness. In a preliminary

model, we also covaried MAAS dispositional mindfulness scores, both as a main effect
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and in interaction with experimental condition; however, neither of these effects was
significant (ps > .76), so they were removed before the primary analysis.

The overall model was significant, F(6,69) = 3.29, p = .007, thus confirming
hypothesis 1. The effect of experimental condition on NTS social rejection was
significant (F = 5.42, p = .02), such that students in the mindfulness condition reported
lower levels of social rejection (M = 3.36, SD = .61) than students in the control
condition (M = 3.74, SD = .55). Among the covariates, higher extroversion predicted
lower perceived social rejection (F = 5.70, p = .02), and higher public self-
consciousness marginally predicted higher perceived social rejection (F = 3.48, p = .07).
Neuroticism was unrelated to the experience of social rejection, p = .39.

3.2 Effect of Mindfulness on Attentional Performance

Data from only 54 participants was available for analyses of the Attention
Network Task outcomes. Preliminary analyses of the four measures of ANT
performance controlled for the order in which the ANT and OSPAN working memory
tasks were taken (ANT then OSPAN, or the reverse). As with the NTS models, we also
covaried MAAS dispositional mindfulness scores as both a main effect and in interaction
with experimental condition. These variables were retained in those preliminary models
in which one or more was significant and otherwise removed before the primary
analyses.

The model predicting alerting performance was significant, F(4,53) = 3.46, p =
.01 confirming hypothesis 2. Inspection of the individual effects showed that students in
the mindfulness condition showed slower alerting scores than those in the control

condition, F= 4.60, p = .04. However this main effect was qualified by task order (F=
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5.30, p =.03), such that students in the mindfulness condition showed quicker alerting
performance when the ANT was completed before the OSPAN (M = 28.80, SD = 32.19)
than when it was completed afterwards (M = 39.77, SD = 22.74). Interestingly, the
opposite was found for students in the control condition, such that they showed slower
alerting performance when the ANT was completed before the OSPAN (M = 38.12, SD
= 26.94) than when it was completed afterwards (M = 14.11, SD = 23.95). However, this
interactive effect must be interpreted with caution, as it is based on small numbers of
students per cell (ns =9 to 17). Finally, in this alerting performance model, older
students showed quicker performance, F =7.08, p = .01.

There was no condition effect on orienting performance (p = .40) or conflict
monitoring (p = .16). However, higher MAAS scores predicted better conflict monitoring,
F = 9.64, p = .003. This relation was not qualified by condition (p = .37), indicating that
the relation was evident for more mindful students in both conditions. Finally,
experimental condition predicted ANT accuracy scores, F(1,57) = 3.99, p = .05.
Students receiving the mindfulness induction were more accurate (94.1%) than those in
the control condition (86.1%).

3.3 Effect of Mindfulness on Working Memory Capacity

Analyses of OSPAN working memory performance were based on the total
number of sets correct (no math or letter errors), the total number of letters correct, and
the absolute performance score. As with the ANT models, we covaried task order and
MAAS dispositional mindfulness scores (the latter as both a main effect and in
interaction with experimental condition). None of these predictors was significant in

preliminary models, so were removed before the main analyses. In the three main
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analyses, there was no effect of experimental condition on OSPAN performance after
social rejection, all ps > .13. confirming the null hypothesis for H3.

Table 2- Psychological characteristics of mindfulness condition

Condition

Variable N Mean Std Dev Min Max
NTS 33 3.4 0.6 2.1 4.6
TLC 33 60.6 10.9 26.0 75.0
TNSC 33 10.3 2.90 4.0 15.0
AS 33 47.5 16.1 17.0 75.0
AE 28 33.9 28.3 -23.0 115.0
OE 28 40.0 27.1 0 108.0
CE 28 130.6 46.4 67.0 250.0
MA 29 94.1 7.7 66.0 100.0

4.0 Discussion

The present results indicated that a brief mindfulness training effectively lowered
distress from social rejection, and improved two facets of attentional performance in
adolescents — specifically, alerting and overall accuracy — relative to those not receiving
the training. The mindfulness training was shown to have no effect on working memory
performance following social rejection. These results accord with those of Creswell et al.
(2006), who showed that dispositional mindfulness predicted less distress following

social exclusion in adults. The present findings are the first to test this relation
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experimentally, permitting stronger causal inferences about the role of mindfulness in
response to social exclusion in adolescents.

The findings on enhanced attentional alerting among those receiving a brief
mindfulness intervention are consistent with those of Jha et al. (2007), who found that
intensive mindfulness training improved alerting on the same task as was used here
(ANT). The fact that alerting and accuracy of performance on the ANT were improved
by the mindfulness training in this study suggests that with less emotional distress
following social rejection, more mindful students may have better able to attend to
academic tasks. In this way, mindfulness may help to counter Baumeister et al.’s (2002)
and Olweus’ (1978) findings—which found that social rejection was a detriment to
grades and cognitive function—by improving academic performance after social
rejection. Thus, mindfulness training for students could translate into improved
academic performance. However, the brief mindfulness training used here, coupled with
the limited sample size highlights the need for further research to explore this question.

The study found no effect of mindfulness training on working memory
performance. However, Jha et al. (2010) found that intensive mindfulness training was
needed to overcome functional impairments in working memory after stress-related
combat in military personnel. It is possible that the mindfulness training in the present
study wore off by the time participants did the working memory task (OSPAN). The ANT
and OSPAN were counterbalanced to avoid carry-over effects from one task to the
other, but this may have lessened the possibility of findings effects of the training on

these tasks, given their intensive, cognitively demanding nature.
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5.0 Limitations and Future Research

The study had several methodological limitations. First, the sample size was
relatively small, with only 70 participants, and ANT data was available for only 54 of
these participants, limiting the power of tests to detect effects on these attention-related
outcomes. Second, the sample was predominantly Caucasian, limiting statistical tests of
race/ethnicity relations to the outcomes. Finally, as already noted, the mindfulness
induction effect on participants’ quality of attention may have worn off by the time they
completed the ANT and OSPAN tasks, limiting the opportunity to test the experimental
effect of the induction on these outcomes.

These limitations highlight the need for further research on mindfulness to lessen
the detrimental impact of social rejection on cognitive and emotional states. Mindfulness
may be a valuable tool against negative peer influence. Further experimental and
naturalistic research may help to corroborate and extend these findings. Research
utilizing Mindful Awareness Programs (MAPS) in schools may help to strengthen the
case for using mindfulness to weaken the effects of social rejection. For example,
longitudinal studies examining the effects of mindfulness training on naturally occurring
social rejection in a school environment could show how MAPs may counter the
psychological effects of social rejection. Given the novelty of mindfulness-based
interventions in adolescents, the present study may help to encourage further research
on the use of mindfulness to thwart the detriments of social rejection.
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